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® Liquid sanitizing and cleaning compositions. 

© Liquid sanitizing and cleaning compositions with diminished skin irritancy comprise a nonionic surfactant and 
a di-(lower-alkyi)-long-chain-alkylbenzylammonium benzoate or a di-(lower-alkyl)-di-(long-chain-alkyl)-ammonium 
benzoate, the latter being produced either by ion exchange of the corresponding quaternary ammonium halide 
with benzoate or by mixing the quaternary ammonium halide with at least about one molar equivalent of an alkali 
metal benzoate, in water. 
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This invention relates to quaternary ammonium salt-containing liquid sanitizing and cleaning composi- 
tions having diminished skin irritancy. 

Quaternary ammonium salts, particularly quaternary ammonium salts of the di-(lower-alkyl)-long-chain- 
alkyl-benzylammonium halide and the dl-(lower-alkyl)-di-(long-chain-alkyl)ammonium halide types, are of 

5 course well known in the prior art as is the use of such quaternary ammonium halides, either alone or in 
combination with surfactants, in bactericidal applications, such as in sanitizing and cleaning compositions. 

French Patent No. 2,458.820 discloses compositions for removing makS-up from the eyes comprising 
an aqueous solution of at least one surfactant selected from polyethoxylated esters of C12-C18 fatty acids 
and glycerol, at least one preservative selected from a group of four which includes a mixture of 30% 

10 sodium benzoate and 70% monochloracetamide, a dimethylbenzylalkylammonium chloride and a phosphate 
buffer, the compositions having a pH of 6.5 - 7.5. The reference specifically discloses "myristyl cetyl 
dimethyl benzyl ammonium" chloride as a quaternary. The compositions are stated not to sting or irritate. 

Japanese Patent Document No. 58/76579, published May 9, 1983 [abstracted at Derwent Japanese 
Patents Gazette, page 16, Sect D, Week K24. 1983], discloses a deodorant for feathers containing a 

T5 quaternary ammonium or alkyl pyridinium salt type cationic surfactant and an organic carboxylic acid in the 
ratio of 1:9 to 9:1. The quaternary ammonium salt is selected from a group of five classes, including a 
dimethyibenzyl (Cs-C^-alkylammonium halide, where alkyl is, for example, lauryl, myristyl or cetyl; and 
the organic carboxylic acid is selected from a group of ten, including benzoic acids. 

Japanese Patent Document No. 57/106612, published July 2, 1982 [abstracted at Derwent Japanese 

20 Patents Gazette, page 3, Sect. B, Week E32, 1982], discloses a turbidity-free eye lotion prepared by adding 
a water-soluble salt (0.02-0.3 w/v%) to an eye lotion comprising a glycyrrhizinic acid salt (0.02-0.2 w/v%) 
and a cationic surfactant (0.002-0.02 w/v%). As water soluble salt and cationic surfactant there are 
disclosed, inter alia , sodium benzoate and benzalkonium chloride, respectively. The eye lotion is stated to 
• cause little irritation to the eyes. 

25 U.S. Patent 3,361,794 discloses microbiologically active "relatively water insoluble" quaternary ammo- 
nium compounds having the formula [R R N(CH3)2] [RZCOO]~ where: "R is an alkyl radical containing 
from 8 to 22 carbon atoms, an alkyl benzyl radical in which the benzyl group may contain a substituent 
methyl radical and in which the alkyl group contains 8 to 22 carbon atoms, or an alkyl phenoxy ethoxy ethyl 
radical in which the phenyl group may contain a substituent methyl radical and R" is a benzyl or substituted 

30 benzyl radical, or a methyl group if R is an alkyl benzyl radical containing eight or more carbon atoms in 
its alkyl substituent". The compounds are prepared by reaction of the corresponding quaternary ammonium 
hydroxides or water-soluble salts with a carboxylic acid, RZCO2H, where "R is a mono- or poly-alkyl 
substituted benzene or naphthalene nucleus, or the substituted nucleus of diphenyl or diphenyl oxide in 
each of which cases the substituents may be radicals having from 1 to 22 carbon atoms, and Z is (CH 2 ) n or 

35 (CH 2 ) n -2H where n is any number from zero to four". Specific compounds disclosed include alkyl- (50% 
C12. 30% C14, 17% Cis, 3% Cis> dimethylbenzylammonium p-(and m-) toluate. The compounds are 
disclosed to be especially appropriate for a wide variety of specifically identified applications, including 
application as additives for anionic and nonionic detergents in liquid and solution form. 

U.S. Patent 2,108,765 discloses quaternary ammonium compounds having at least one high molecular 

40 weight aliphatic hydrocarbon radical as the substituent on the nitrogen atom and having bactericidal and 
fungicidal properties. Among compounds specifically enumerated are dimethyldecyibenzylammonium chlo- 
ride, dimethyldodecylbenzylammonium cyanide and dimethyltridecylbenzylammonium chloride. It is stated 
that other salts may be employed, including benzoates, but no quaternary ammonium benzoates are either 
specifically named or exemplified. It is also stated that the compositions used for disinfection "do not injure 

45 the skin and therefore may also be used for the disinfection of the skin, particularly the hands". 

Brady et al., J. Am. Chem. Soc. 106, 4279-4280 (1984) disclose a study of the effects of a variety of 
didodecyldimethylammonium carboxylate salts, including the benzoate, as surfactants to promote the 
spontaneous formation of lipid vesicles. 

Campanelia et al.. Rev. of Roum. Chim. 27(5), 681-683 (1982) [Chem. Abstr., 98, 83039s (1983)] 

50 discloses a liquid membrane electrode for benzoic acid determination containing dimethyldicetylammonium 
benzoate and benzyldimethylcetylammonium benzoate. 

We have surprisingly found that use of certain quaternary ammonium benzoates in aqueous sanitizing 
and cleaning compositions containing a nonionic surfactant have greatly diminished skin irritancy as 
compared with compositions containing the corresponding quaternary ammonium halides. 

55 More specifically, the invention resides in liquid sanitizing and cleaning compositions comprising a di- 
(lower-alkyl)-long-chain-alkylbenzylammonium benzoate and/or a di-( lower-alky l)-di-(long-chain-alkyl)- 
ammonium benzoate in combination with a nonionic surfactant of the straight chain alky lethoxy late, 
secondary alkylethoxylate or alkylphenolethoxylate classes in water. 
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In accordance with the foregoing, the sanitizing and cleaning compositions of the invention comprise: 
(A) a quaternary ammonium benzoate of the formula: 



n + 




where Ri and R2 are lower-alky! groups containing from 1 to 3 carbon atoms; R 3 is C 8 -Cis alky I; R* is C 8 - 
Cis alkyl or benzyl: and X - is the benzoate anion; (B) a nonionic surfactant which is an alkylphenolethox- 
75 ylate of the formula: 



20 



R 



(OCH 2 CH 2 ) x -OH 



II 

25 where R is Ca-Ca alkyl, and x is an integer from 7 to 13 and indicates the average number of (OCH2CH2) 
units in the side chain, or a straight-chain alkylethoxylate or a secondary alkylethoxylate of the formula: 



30 



H-(OCH 2 CH 2 ) n OR 5 
III 
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where R 5 is Cu-Cts alkyl and n is an integer from 7 to 13; and (C) water. 

The di-(lower-alkyl)-long-chain-alkylbenzylammonium benzoates or di-(lower-alkyl)-di-((ong-chain-alkyl)- 
ammonium benzoates of formula I can be prepared by ion exchange with the corresponding quaternary 
ammonium halide (X~ is haiide). However, the preparation of the quaternary ammonium benzoate in situ by 
addition to an aqueous solution of the quaternary ammonium haiide of about one molar equivalent of an 
alkali metal benzoate per mole of quaternary ammonium haiide is economically more feasible, and 
accordingly, in a preferred method, the compositions are prepared, in accordance with a process to be 
described hereinafter, by mixing aqueous solutions of the quaternary ammonium haiide and an alkali metal 
benzoate to produce the quaternary ammonium benzoate in situ. 

Accordingly, the compositions of the invention can also be defined as comprising: (A) a di-(lower-alkyl)- 
long-chain-alkylbenzylammonium haiide or a di-(lower-alkyl)-di-(long-chain-alkyl)ammonium haiide of for- 
mula I, where X"~ is haiide; (B) a nonionic surfactant which is an alkylphenolethoxylate of formula II or a 
straight-chain alkylethoxylate or secondary alkylethoxylate of formula HI supra ; (C) water; and (D) from about 
one to about two molar equivalents of an alkali metal benzoate relative to the quaternary ammonium haiide. 
While a larger excess above about two molar equivalents of benzoate may be added, no particular 
advantage is gained thereby. 

The di-(lower-alkyl)-long-chain-alkylbenzylammonium halides and the di-(lower-aikyl)-di-(long-chain-al- 
kyl)-ammonium halides of formula I where X* is haiide used to prepare the quaternary ammonium 
benzoates of the compositions are well known classes of compounds. The di-(lower-alkyl)-long-chain- 
alkyibenzylammonium halides include, for example, benzalkonium chloride (dimethylalkylbenzylammonium 
chloride) sold under the trade name CYNCAL® 80% by The Hilton-Davis Chemical Company, Cincinnati, 
Ohio, which consists of 80% by weight of alkyldimethylbenzylammonium chloride (50% Cu, 40% C12 and 
10% Cte alkyl), 10% water and 10% ethanol, and myristaikonium chloride 
(dimethylmyristylbenzylammonium chloride), sold under the trade name BARQUAT® MS-100 by Lonza Inc., 
Fairlawn. New Jersey. 
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The di-(lower-alkyl)-d!-(long-chain-alkyl)ammonium halides of formula I above, where Ri and R2 are 
loweralkyl, R3 and R* are both Ca-Cie alkyl and X* is halide, include, for example, decyldimethyloctylam- 
monium chloride, didecyldimethylammonium chloride and dimethyldihydrogenated tallow ammonium chlo- 
ride, sold under the trade names BARDAC® 2050, BARDAC® 2250 and CAROSOFT® 18, respectively, by 
5 Lonza Inc. 

The alkylphenolethoxylates of formula II are also well known in commerce, examples thereof being sold 
under the Rohm and Haas (Philadelphia, Pennsylvania) trade names TRITON® X and TRITON® N or the 
GAF Corporation (Wayne, New Jersey) trade names IGEPAL® CA and IGEPAL® CO, and are identified by 
the CTFA adopted names of octoxynols and nonoxynols. These include, for example, octoxynoi-7, 

10 octoxynol-10 and octoxynol-13 where R in formula II is CH 3 C(CH 3 )2CH2C(CH3)2- and x has an average 
value of 7, 10 and 13, respectively, and nonoxynol-7, nonoxynol-8, nonoxynol-1 3, etc., where R in formula II 
is CaHts and x has an average value of 7, 8 and 13 respectively. 

The straight-chain alkylethoxylates and secondary alkylethoxylates of formula III above are also 
commercially available. Examples thereof are sold under the Shell Chemical Company (Houston, Texas) 

15 trade name NEODOL® 45 and are identified by the CTFA adopted name, pareth-45. Suitable members of 
the group for the practice of the present invention are pareth-45-7, pareth-45-11 and pareth-45-13, where Rs 
in formula III is the residue of a mixture of synthetic Cu-Cis alcohols and n has an average value of 7, 11 
and 13 respectively. 

As indicated above, the compositions of the invention can be prepared by use of di-(lower-alkyl)-long- 
20 chainalkylbenzylammonium benzoates or di-(lower-alkyl)-di-(long-chain-alkyl)ammonium benzoates per se - 
(X - in formula I is the benzoate anion). When so-formulated, the amounts of the quaternary ammonium 
benzoate of formula I and the nonionic surfactant of formulas II or III are in the range from 1 to 10 weight 
percent for the quaternary and from 10 to 20 weight percent for the nonionic surfactant, all amounts being* 
based on the total weight of the composition. The compositions so-formulated can also contain an additional 
25 amount up to about 7 weight percent of an alkali metal benzoate so as to provide a total up to about 2 
molar equivalents of benzoate relative to the quaternary ammonium cation. Preferred ranges are from about 
4 to 10 weight percent for the quaternary and from 12 to 17 weight percent for the nonionic surfactant, and 
particularly preferred amounts are about 6.4 weight percent of quaternary and about 12 weight percent of 
the nonionic surfactant. 

30 Alternatively, and preferably, the compositions are prepared by forming the di-(lower-alkyl)-long-chain- 
alkylbenzylammonium benzoate or the di-(lower-alkyl)-di-(long-chain-alkyl)ammonium benzoate in situ by 
dissolving the corresponding quaternary ammonium halide and alkali metal benzoate in water. When" so- 
formulated, it is necessary to add about one molar equivalent of an alkali metal benzoate per mole of 
quaternary halide. Compositions containing about a 1:1 molar equivalent ratio of alkalimetal benzo- 

35 aterquaternary ammonium halide show particularly good diminution in skin irritancy, but optimal diminution 
is obtained at a molar equivalent ratio of these ingredients around 2:1, and such ratio is particularly 
preferred. 

When the compositions are prepared by formation of the quaternary ammonium benzoate in situ, the 
amounts of the quaternary ammonium halide and the nonionic surfactant used are from about 1 to 10 

40 weight percent of the quaternary ammonium halide and from about 1 0 to 20 weight percent of the nonionic 
surfactant, preferred amounts being about 4 to 10 weight percent of quaternary and about 12 to 17 weight 
percent of the nonionic surfactant, and particularly preferred amounts being about 6.4 weight percent of the 
quaternary and about 12 weight percent of the nonionic surfactant. Sufficient alkali metal benzoate is then 
added to provide a molar equivalent ratio of the benzoate to the quaternary of from about 1:1 to about 2:1. 

45 A particularly preferred composition within the ambit of the invention comprises about 4.0 weight percent 
sodium benzoate, about 8.0 weight percent CYNCAL 80® corresponding to 6.4 weight percent of actives, 
about 12 weight percent NEODOL® 45-7 (pareth-45-7) and the balance water. 

The compositions may, in order to provide additional benefits, optionally contain non-essential ingre- 
dients such as fragrances, dyes, brighteners, other solvents such as ethanol or thickeners. Generally, 

so fragrances may be used in amounts up to about 1.0 weight percent, dyes in amounts up to about 0.01 
weight percent; brighteners in amounts up to about 0.6 weight percent: ethanol in amounts up to about 10 
weight percent: and thickeners in amounts up to about 2.0 weight percent. 

When the compositions are formulated from the quaternary ammonium benzoates. they may conve- 
niently be prepared by sequential addition to water, with stirring at ambient temperature, of the nonionic 

55 surfactant, followed by the quaternary ammonium benzoate, followed by the dyes, fragrances, brighteners, 
solvent or thickeners, stirring being continued at each stage to effect either complete solution or homo- 
geneous dispersion of each ingredient. When they are formulated by preparation of the quaternary 
ammonium benzoate in situ, they may conveniently be prepared by sequential addition to water, with 
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stirring at ambient temperature, first of the sodium benzoate, followed by the nonionic surfactant, followed 
by the quaternary ammonium halide, followed by the dyes, fragrances, brighteners, solvent and thickeners, 
stirring being continued, as before, at each stage to effect either complete solution or homogeneous 
dispersion of each ingredient 
5 The compositions of the invention, with their diminished skin irritancy, are particularly valuable in 
household sanitizing and cleaning operations where the unprotected hands may be subjected to prolonged 
exposure for an extended period of time. They are thus particularly useful as laundry detergents and as 
hard surface cleaners. 

The manner and process of making and using the invention, and the best mode contemplated by the 
ro inventor for carrying out the invention, will now be described so as to enable any person skilled in the art to 
which it pertains to make and to use the same. 



EXAMPLES 

Three formulations composed as follows, and prepared as described above, were prepared for test 
purposes: 
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Formulation (Amounts in wt-%;Moles 
in parentheses") 


A 


B 


C 


CYNCAL® (80% active) 


8.0(0.018) 


8.0(0.018) 


8.0 


Sodium benzoate 


4.0(0.028) 


2.0(0.014) 




NEODOL® 45-7 


12.0 


12.0 


12.0 


Bai. hbO, fragrance dye, brightener 


q.s. 


q.s. 


q.s. 



*Moles of CYNCAL based on average molecular weight of 359. 



Formulations A and B are formulated in accordance with the invention as described above and are 
within the ambit of the invention , whereas Formulation C was prepared for comparative purposes and is 
outside the scope of the invention. 

Each of Formulations A, B and C, prepared as described above, was tested for skin irritancy in 
accordance with EPA protocols as follows: 

Groups of New Zealand white rabbits of either sex weighing approximately 2 kg and about 3 months of 
age were used for each test formulation, 6 rabbits per group. Test animals, after being checked for good 
health, were maintained in steel cages and allowed food and water ad libitum for a period of 4 days prior to 
testing. All animals were checked once again for good health 24 hours prior to testing, and any animals in 
poor condition, and particularly animals with skin eruptions or dermal lesions, were rejected from the test 
group. They were then prepared for testing by close clipping the skin of the mid-dorsal area of the trunk 
between the scapulae and the pelvis, using a small animal clipper. Immediately prior to test initiation, the 
animals were placed in wooden restrainers, and 4 test sites, each 2.5 cm 2 , were chosen two on each side of 
the vertebral column, in opposite corners of the clipped area. All sites were maintained intact during the test 
procedure. A single application of 0.5 ml of each test formulation was introduced to each test site under a 
2.5 cm 2 gauze pad, and the gauze pad was fixed in place with adhesive tape. The gauze pads were 
removed 4 hours following application, and each test site was scored individually for erythema and for 
edema using the Draize skin scoring scale as follows: 
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Erythema Formation 


5 


Very slight erythema (barely perceptible) ! 
Well-defined erythema 
Moderate to severe erythema 

Severe erythema (beet redness) to slight eschar formation (injuries in depth) 


1 
2 
3 
4 




Total possible erythema score - 4 




Edema Formation 


10 


Very slight edema (barely perceptible) 

Slight edema (edges of area well defined by definite raising) 

Moderate edema (area raised approximately 1 mm) 

Severe edema (raised more than 1 mm and extending beyond area of exposure) 


1 
2 
3 
4 


15 


Total possible edema score = 4 

Total possible primary irritation score = 8 



Test sites were then reexamined at 24 and 72 hours for the same parameters, and observations were 
continued until all irritation had subsided or until irritation was confirmed to be irreversible. The mean scores 
from the 24 and 72 hour gradings for each test group were then averaged to determine a primary irritation 
index (P.M.). The lower the score thus obtained, the less irritating is the formulation. A score of 5 or more 
indicates a primary dermal irritant. 

The results obtained with Formulations A, B and C expressed as Primary Irritation Indexes (P.I.I.), were 
as follows: 



Formulation 


P.I.I. 


A 


2.5 


B 


3.5 


C 


4.08 



These results indicate that use of sodium benzoate with a quaternary ammonium haiide in molar 
equivalent ratios of sodium benzoate to the quaternary haiide from about 1:1 (Formulation B) to about 2:1 
35 (Formulation A) produces significant diminution of skin irritancy over compositions formulated without 
sodium benzoate (Formulation C). 
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Claims 

1 . A liquid sanitizing and cleaning composition comprising: (A) a quaternary ammonium benzoate of the 
formula: 



45 



50 



N 

R 2 NSXv R 4 

I 



where Ri and R2 are lower-alkyl groups containing from 1 to 3 carbon atoms; R 3 is Cb-Cig alkyl; R4 is Cs- 
C16 alkyl or benzyl: and X~ is the benzoate anion; (B) a nonionic surfactant which is an alkylphenoiethox- 
ylate of the formula: 
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R 




.(OCH 2 CH 2 ) X -OH 



II 



10 



15 



20 
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where R is C 8 -C 9 alkyl. and x is an integer from 7 to 13, or a straight-chain alkylethoxylate or secondary 
alkylethoxylate of the formula: 

H-(OCH 2 CH 2 ) n OR 5 
III 

where Rs is Cn-Cis alkyl and n is an integer from 7 to 13; (C) water; and (D) from 0 to about 7 weight 
percent of an alkali metal benzoate; or 

said (A) quaternary ammonium halide is replaced by a corresponding quaternary ammonium halide of 
Formula I where X is a halide ion, and from about one to about two molar equivalents of said (D) alkali 
metal benzoate per mole of said (A) quaternary ammonium halide are present. 

2. A composition according to claim 1, which comprises from 1 to 10 weight percent of the quaternary 
ammonium benzoate or halide of Formula I and from 10 to 20 weight percent of the nonionic surfactant. 

3. A composition according to claim 1 or 2, in which (B) is an alkylethoxylate of Formula III. 

4. A composition according to any one of the preceding claims, comprising: (A) a quaternary 
ammonium halide of the formula: 



30 



35 



*1 *3 



*2 



R 4 



where Ri and R2 are lower-alkyl groups containing from 1 to 3 carbon atoms: R 3 is Cs-Cis alkyl: R* is Ca- 
40 C16 alkyl or benzyl; and X - is a halide anion; (B) a nonionic surfactant which is an alkylphenolethoxylate of 
the formula: 
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50 
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R — - C /) (OCH 2 CH 2 ) x -OH 



II 

where R is CH 3 C(CH 3 )2CH2C(CH3)2- or a mixture of branched chain isomers of the formula C9H19, and x is 
an integer from 7 to 13. or a straight-chain alkylethoxylate or secondary alkylethoxylate of the formula: 

H-(OCH 2 CH 2 ) n OR 5 
III 

where R5 is Cu-Cis alkyl and n is an integer from 7 to 13; (C) water; and (D) from about one to about two 
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molar equivalents of an alkali metal benzoate relative to the quaternary ammonium halide of Formula I. 

5. A composition according to claim 4, containing from 4 to 10 weight percent of the quaternary 
ammonium halide and from 12 to 17 weight percent of the alkylethoxylate. 

6. A composition according to claim 5. containing about 6.4 weight percent of the quaternary 
5 ammonium halide and about 12 weight percent of the alkylethoxylate. 

7. A composition according to claim 6, wherein the quaternary ammonium halide is dimethylalkylben- 
zylammonium chlorid (50% Cu, 40% C12 and 10% Cis alkyl), the alkylethoxylate is pareth-45-7. 

8. A composition according to any one of claims 4-7, which contains about 2 molar equivalents of 
sodium benzoate relative to the quaternary ammonium halide. 

10 9. A composition according to any one of the preceding claims, which includes a brightener, a dye, a 
fragrance and/or a thickener. 
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